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Abstract 



PROBLEM TO BE SOLVED: To obtain a new ion conducting polymer increasing dissociation 
ratio of an electrolytic salt, enabling the transference number of a charge carrier ion to be 
increased, useful for a polymer electrolyte and an electrochemical device by making boron 
atoms to exist in the polymer skeleton. 

SOLUTION: This polymer includes at least one boron atoms existing in the polymer skeleton. 
This polymer preferably has boron atoms bonding as a part of an organic boron compound at 
the polymer side-chain ends. This polymer is preferably obtained by polymerizing a mixture of 
the compounds of formulas I and II (R1 is a divalent group having molecular weight >=100; Y is 
a polymerizable functional group; R11 and R12 are each H or the like; R2 is a diavalent group 
having molecular weight <=150; Z is an active hydrogen residue; k is 2-6). The compound of 
formula I is obtained by reacting ethylene oxide, acrylic chloride and borane or the like, and the 
compound of formula II is obtained by reacting ethylene glycol, ethylene oxide and acrylic 
chloride or the like. 
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0 




1-10 


A-8 


1 


1 


3 


2 




1-13 


A-9 


10 


3 


50 


1 




1-24 


A-10 


10 


2 


10 


0 




2-9 




(II) 



mm 200 1-72877 



[0 0 7 0] =j|gg£ (2) -zmz^w.frm 

Z- 4- CH 2 CH 2 0 — CH 2 CHO 
L - U | 

(CH 2 ) S | 
CH 3 J q 3 



lit l 4 ] 

Y 





P3 


q3 


91 


Y 


k 


B-1 


38000 


0 


0 




2 


B-2 


0 


28000 


1 




3 


B — 3 


150 


600 


3 




4 


B-4 


2 


1 


1 




2 


B-5 


300 


20 


2 




3 



[0 0 7 1 ] 



Utl 5] 



CH 2 CH 2 0| u „ 2 



'j — CH,CHO 
Jp4 



CH, 



q4 



I 

O (CH 2 CH 2 0) r - (Chy— CH 3 



kl 





p4 


q4 


rl 


tl 


Y 


ki 


B-6 


0 


600 


2 


3 




2 


B-7 


50 


15 


10 


0 




3 


B —8 


1 


1 


3 


2 




4 


B-9 


1600 


400 


50 


1 




2 


B-10 


10 


10 


10 


0 




3 



[0 0 7 2] £ JiE-ZK* (2) -?m£tlZfc& [0 0 7 3] 



(12) #P) 200 1-72877 

(CH 2 ) sr CH 3 

i 

O (CHaCHaOJpa^CHgCHOJ^Ct^CH^CHg 

H 2 C~ 

B-l | (CH 2 ) 31 -CH 3 

H 2 C | 

(CH 2 ) s1 -CH3 CH 3 

i i 

0 (CH 2 CH 2 0)p3- (CH 2 CHO) q3 -C(=0)C=CH 2 

H 2 C (CH 2 ) S) -CH 3 

\ | 
B-2 CH o (CH2CH 2 0)p3-(CH 2 CHO)^-C(=0)C=CH 2 

H 2 C (CH2) $1 -CH 3 I 

\ | 
O (CH 2 CH 2 0)p3-(CH 2 CHO) q3 -C{=0)C=CH 2 



CH 3 

O (CH 2 CH 2 0) p3 - (CH 2 CHO) q3 -CH 2 CH=CH 2 

H2 °\ (CH2) S ,-CH 3 

CH O (CH2CH 2 0)p3-(CH 2 CHO)^-CH 2 CH=CH 2 

H2 °\ (CH 2 ) S1 -CH 3 
B-3 \ 

hJ (CH 2 ) s1 -CH 3 

\ I 

CH O (CHaCHaOJpa^CHaCHOJqg-CHzCH^Hz 

H 2 C (CH2) S1 -CH 3 

\ I 

O (CH 2 CH 2 0)p 3 -{CH 2 CHO) q3 -CH 2 CH=CH2 

[0 0 7 4] [ftl7] 



d3) mm 

(CH2)s1"CH3 

I 

-(CH2CH 2 0)p3-(CH2CHO) P 3-CH2CH 2 CH=:CH 2 
(CH2) s j-CH 3 

i 

-(C^C^O^^CHgCHOJ^-CHaCHaCH^Hg 
(CH2) 3 t-CH 3 

i 

(CH 2 CH20)p 3 -(CH 2 CHO) q 3-C(=0)CH=CH2 

I 

O <CH 2 CH 2 0) p 3-(CH 2 CH0) q 3-C(=O)CH=CH 2 

(CH2) s i-CH 3 

{CH 2 CH 2 0) p3 -(CH 2 CHO) q3 -C(=0)CH=CH 2 

CHa-O-tCHzCHaOI^^CHaJn-CHa 
-(CH 2 CH 2 0)p 4 -(CH2CH0) q 4-C(=0)CH=CH 2 

CH 2 -0-(CH 2 CH 2 0) r1 - (CHa) „ -CH 3 
-(CH 2 CH 2 0) p<r (CH 2 CHO) q4 -C(=0)CH=CH 2 

CHa-O-tCHaCHaO),, -(CHa),, -CH 3 

(CH 2 CH 2 0) pi| -(CH2CHO) q4 -C(=0)C=CH 2 

CH 2 -0-(CH 2 CH 2 0) r) -(CH2) t1 -CH 3 

0 (CH 2 CHaO) p4 -(CH 2 CHO) q 4.C(=0)C=CH 2 

CHa-0-(CH 2 CH 2 0) rr (CHa) t1 -CH 3 

! ? H 3 

(CH 2 CH20)p 4 -(CH 2 CHO) q4 -C(=0)C=CHa 
lit 1 8 ] 



(14) mM 2 0 0 1 -7 2 8 7 7 



B-8 J> 



O (CH 2 CH 2 O) p4 -(CH 2 CH0) q4 -CH 2 CH=CH 2 

HzC ^ CH 2 -0-(CH 2 CH 2 0), r (CH 2 ) tl -CH 3 
OH o (CH 2 CH 2 0)p4-(CH 2 CHO) q4 -CH 2 CH=CH 2 

HaC \ CH 2 -0-(CH 2 CH 2 0) r) -(CH2) n -CH 3 



H 2 C^ CH 2 -0-(CH 2 CH 2 0) r1 -(CH 2 ), 1 -CH 3 

CH O (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -CH 2 CH=CH 2 

H 2 / CH 2 -0-(CH 2 CH 2 0) M -(CH2) M -CH 3 

O (CH 2 CH 2 0) p4 -{CH 2 CHO) q4 -CH 2 CH=CH 2 



CH 2 -0-(CH 2 CH 2 0) M -{CHz) tr CH 3 
O (CH 2 CH 2 0)p 4 -(CH 2 CHO) q4 -CH 2 CH 2 CH=CH 2 



H 2 C 



B-9 I CHa-O-iCHgCHaOJ^-tCH^t.-CHa 



H 2 C 



I 

0 (CH 2 CH 2 0)p4-(CH a CHO) q4 -CH2CH a CH=CH2 



O (CH 2 CH20)p4-(CH 2 CHO) q 4-C<=0)CH=CH2 

H 2 </ CHa-O^CHaCHaOjM^CHJn-CHa 

CH O (CH 2 CH 2 0) p4 -(CH 2 CHO) q4 -C(=0)CH=CH 2 

H 2 </ CH^O-tCHsCHgOJ^-tCH^n-CHa 

O (CH 2 CH 2 0)p 4 -(CH 2 CHO) q4 .C{=0)CH=CH 2 



[0076] mszm t memm 

it&yoA-i. lgi:B-10 9g, LiBF 4 lmol/k g> 7/>f V 
:/^nn h y/KAIBN)0.01g£y-:^n^ h^(GBL) 

[0 0 7 7] ^Jfe#)J2 
ffc^^A-2 2g^B-8 8g, LiPF 6 0. 01mol/kg N AIBN 0. 



[0 0 7 8] HlfeW3-9 
±IE-«S; (1) Xf4 (2) i£<7)ffi 

[0 0 7 9] |IJfi0iJlO~~12 

±E-j»st (i) xtt (2) ■cssnsft^*, # 

[0 0 8 0] Jt«E«l, 2 

±ib— «a; (i) xw: (2) -e**ixs^*, 



(15) 



W\M 200 1- 72877 



[0 0 8 1] JtiRW 
^HF-ffitflOOTTOsK l/yt^fv' K(PE0)lg, LiBF.,1 

mol/kg&TIr h- h y /M). 2g{C40t-C^S-ar, #5 

s 



[0082] y T-frA^a-ym 

[0 0 8 3] 
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bo 


bo 


bo 


bo 
O 
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CO 




to 


to 




CO 
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CO 
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cm co rr lo tor- coo^'^lfi'-^ 



O 
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LU Q 



[0 0 8 4] 



(16) 



'#MJ 200 1-72877 



[0 0 8 5] ffot, z.ti&ffl^Z>z.k\z.£L ma ■z.k&'zfmicteZo 



(51) Int. CI. 7 »3'JIB-J§- FI 7-7a-h* (##) 

HO 1 B 1/06 H0 1B 1/06 A 

HO 1M 10/40 HO 1M 10/40 B 



F ^ — A (#%) 4J002 BE04X BG07W BG07X CH05W 
CH05X CQ02W DD006 DD036 
DD046 DD086 DE196 DH006 
DK006 EV216 FD206 GQOO 
HA05 

4J005 AA04 AA09 BD04 
4J031 AA53 AB04 AC15 AF25 AF30 
5G301 CA16 CA30 CD01 
5H029 AJ02 AK03 AL12 AM03 AM04 
AM07 AM16 EJ12 



